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Abstract

Generic hardware/software description

CEA/Saclay developed the LLRF system to control the accelerator cavities of Spiral2. Its architecture,

based on in-house VMEG64x boards equipped with a Virtex-5 FPGA, was described in the previous
LLRF workshops [1] [2]. For each cavity, the main LLRF functionalities are grouped in a set of two boards named RCAV excepted for the RFQ. A RCAV

consists of two VMEG64X electronic boards :

= One main digital board built around a powerful Virtex-5 - XC5VSX50T (Xilinx) FPGA to perform digitally the LLRF
operations.

= One rear I/O analog board for the analog processing of the RF signals (like analog < digital conversions or [,Q modulation)
and the low frequency signals.

The FPGA VHDL/C developments follow a modular approach to build a generic design applicable to
all the cavity types (RFQ, normal conducting rebunchers and superconducting resonators).

The poster presents an overview of the hardware and software design, split into a softcore processor
and VHDL modules.

The emphasis is put on the RFQ control which is the most complex case: this cavity is fed with four

power amplifiers and cannot be driven at fixed frequency during startup. The FPGA design is divided in two main parts :

» A RF part including fast digital processing (DSP functions)
The FPGA design has been enhanced with a perturbation generator and a frequency shifter which = A slow processing part (softcore processor)

are useful for the evaluations of the regulation performances, the tuning check and the automatic
tracking of the resonance frequency during the RFQ startup. Each RCAV works with the VME CPU for the upper level EPICS Control/Command.

The generic hardware and software embedded in the FPGA are used for all cavities (RFQ, superconducting cavities, etc.). The
cavity type is a parameter of the FPGA design.
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The RFQ is the only cavity supplied with 4 power amplifiers, thus 4 RCAV are needed. The 4 _
* Programmable sinus wave generator
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of their own amplifiers. The master incident wave is used as a set points for the 3 slaves feedback K Etc /
loops (see Figure 2).
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Figure 1 : RCAV boards and FPGA functionalities overview.
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Figure 2 : RCAV architecture for the RFQ and view _ : : :
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The frequency shifter is a FPGA generic functionality. It can be used for the RFQ 5 5 5 5
startup and with all cavities to check the tuning.

The figure 3 shows the step response (to a set point change) of the master and slave feedback loops.
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Figure 6 : Accelerator reference frequency
(88.0525 MHz) and 1 KkHz perturbation
signal. The 1Q control loop is closed.
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